Abstract: Quality of life (QoL) is one of the most important factors for cancer patients related to survival. Literature supports the role of physical exercise as therapy for improving QoL in this category. This study aims to verify the impact of an unsupervised physical activity program at moderate intensity in this field. Fourteen breast and colon cancer patients, aged 63 ± 15, were prescribed a program of unsupervised exercise for at least six months. They were administered the SF36 questionnaire at the beginning of the program and after six months, to evaluate QoL parameters. Significant improvements in PF (physical functioning) and RP (role physical) (T0: 78.9; T6: 79.2; T0: 53.6; T6: 73.3), mental health role (T0: 54.6 ± 19.53; T6: 55.7) and RE (role emotional) (T0: 54.7; T6: 73.8), with a decrease particularly in pain perception (T0: 21.8; T6: 17.1), were found. A significant decrease in the intake of calories was also evident. In this study unsupervised exercise programs were seen to significantly improve QoL perception in a short time, considerably decreasing metabolic risk factors.
Introduction
Quality of life (QoL) perception represents one of the most important aspects in the area of non-communicable chronic degenerative diseases (NCCD), especially regarding long-term life expectancy [1] . Literature supports the role of physical activity in the improvement of QoL perception in many diseases. Among these, the most commonly considered are hypertension, diabetes, obesity and post-transplant syndrome [2] . Recently cancer has also been considered in this context, thanks to the positive effect on QoL of exercise as a prescription program [3, 4] . Meta-analyses in this area have even supported the use of QoL as a prognostic indicator of survival in some patients with cancer [5, 6] . Individually programmed regular physical activity (PA) is already well known for its long-term advantages for overall cardiovascular risks factors. Few data are, however, available regarding physical exercises prescribed following an "unsupervised" exercise model with cancer patients in particular [7] . Literature currently supports the importance of regular PA, especially at a moderate level, in this area [8] . It has reduced comorbidities, enhanced mental well-being and particularly improved QoL [9] .
QoL is a complex term including several parameters: the perception of pain, of cognitive status, of state of the health of one's role, one's emotional state and one's vitality. The study reports a clinical study carried out at the Sports Medicine and Exercise Unit of the University of Florence, Italy, in collaboration with the Regional Reference Center for the Critical Relational Area of Sports Psychology. The aim of this research is to verify the influence of exercise prescription programs on QoL perception parameters in a cohort of surviving cancer patients. The patients were prescribed an exercise program and followed up for at least six months.
Materials and Method
A group of 14 surviving cancer patients (nine females with breast cancer and five males with colon cancer) aged 63 ± 15, in stable clinical condition and regularly followed up at the Sports Medicine and Exercise Unit of the University of Florence, were enrolled in the study. This quality of life sub-study was part of a larger study (n = 37) investigating the benefits of a lifestyle intervention in cancer survivors. Among them, five female breast cancer survivors had received on average one line of chemotherapy, in adjuvant or in palliative setting. Four had received a cardiotoxic chemotherapy agent (anthracyclines or trastuzumab) for an average of three cycles of the same chemotherapy treatment (CT). The colon cancer patients had received 5-Fluorulacil or oxaliplatin for at least three cycles of therapy. At the onset of this study all patients were completely free of disease. All patients were between two and four years of treatment. Before being accepted and starting the prescribed exercise program, they were examined by oncologists who evaluated their clinical condition. Following evaluation, eligible patients were further evaluated at the Sports Medicine Center where this specific program has been promoted.
The protocol was approved by the local ethics committee. All subjects gave oral and written consent to participate. They were prescribed the exercise program composed of aerobic and resistance exercises. The aerobic component was of moderate intensity, in general fast walking, established at 70% of the patient's maximal effort. One resistance exercise in the program was also allowed three times a week. It consisted of exercises of moderate level of intensity, involving at least 8 groups of the body's main muscles. All mixed exercises were individually established in agreement with the American College of Sports Medicine (ACSM) guidelines [10] . They were prescribed for unsupervised use at home (i.e., outside the gym and without the presence of specialized trainers). The program included at least three exercise sessions a week to be carried out for six months. This model, previously tested in subjects with similar chronic disease, had been validated [11] . Adherence to the program was monitored and confirmed by a psychologist through weekly telephone contact with the patients as well as by administration of the SF36 questionnaire in which there is a question regarding the weekly amount of physical exercise carried out. None of the patients enrolled followed a specific diet. However, they were advised to follow normal Mediterranean nutritional habits that include at least two daily portions of fruit and three of vegetables as well as fish three times a week and two portions of cereals weekly. Aerobic and resistance exercises were individually prescribed taking into consideration the data that emerged from a patient's first medical examination (T0). The exercise prescription was adapted after six months of training if considered necessary. All subjects underwent cardiovascular evaluation and specific strength and flexibility tests. The intensity of the aerobic exercise was established by the six-minute walking test (6MWT) on the basis of the maximal heart rate reached at the end of the test. The chair test and hand grip strength tests for the evaluation of upper and lower limbs were performed to establish the amount of the resistance exercise. In order to check whether patients adhered constantly to the protocol, to advice on diet and eating habits, they were periodically contacted by the psychologist through mobile phone. In addition the following anthropometric parameters were also evaluated: body mass index (BMI) calculated from height and weight data [12] , skin fold and hydration status. To investigate QoL perception a special questionnaire was administered at the beginning of the study and after six months. It consisted in an SF36 validated model [13] in which all the QoL parameters are included and interpreted on the basis of the specific score model. The investigation offers information on perception of the level of physical activity, mental health, emotional status, health perception, pain perception. At the same time nutritional habits were also evaluated by another specific and validated questionnaire regarding adherence to the Mediterranean diet [14] . This questionnaire is normally used to predict the prevalence of hypertension, hypercholesterolemia, diabetes and obesity. It is therefore considered fundamental in the present study, to complete the investigation. All data of cancer patients obtained at the beginning of the study were compared with the values found after six months of constant adherence to the exercise program prescribed.
SF36 Questionnaire
Health-related QoL was assessed through the Italian version of the Short Form Health Survey (SF36) questionnaire. This tool has been validated in several experimental and observational studies regarding different chronic diseases.
It has been widely used in clinical studies involving Italian subjects since 1990 and is a validated questionnaire used throughout Italy [15] . This questionnaire can be self administered. It is auto-multidimensional and consists of 36 items combined into eight scaled scores including eight health domains: PF-physical functioning (ten questions), RP-role physical-limitations due to impaired physical health (four questions), RE-role emotional-limitations due to emotional problems (three questions), BP-physical Body-Pain (two questions), GH-perception of general health (five questions), VT-vitality (four questions), SF-social functioning (two questions), MH-mental health (five questions) and a single question on change in health status.
Statistical Analysis
The anthropometrics and nutritional data are expressed as mean ± SD. The data of the QoL parameters were derived from the SF36 questionnaire and reported as mean values. The scores were recoded, recalibrated, and converted into 0-100 scores. The summary scores were computed using the Italian population normative values for the same age, and Z-score was also calculated. The correlation coefficient (r) between the dietary habits and QoL perception parameters was also evaluated. A p-value < 0.05 was considered statistically different.
Results
Weekly phone calls to monitor protocol adherence revealed that all the 14 patients (100%) enrolled were constantly adherent to the protocol, despite the females being more convinced in general than the men. They were very satisfied to maintain contact with the sports medicine center by phone calls and none of them had abandoned the program. Considering the importance of controlling this aspect, we constantly took care to regularly update this aspect. A significant improvement in QoL parameters was found in the group analyzed after exercise training, as reported in Table 1 and Figure 1 . A significant reduction of pain and an increase of RP were observed. The PF (physical functioning) level perception increased significantly after six months (T0: 78.9; T6: 79.2; p < 0.05) as well as the mental health (T0: 54.6; T6: 55.7; p < 0.05). RP and RE improved (T0: 54.7; T6: 73.8; p < 0.05), and pain perception was reduced (T0: 21.8; T6: 17.1; p < 0.05), while vitality and social SF36 parameters increased significantly as reported in Table 1 . From the analysis of food diaries, a significant improvement of the mean frequency of meals per day (T0: 3.08 ± 0.48; T6: 3.69 ± 0.63; p < 0.05) and a very significant reduction in quantity of food intake as demonstrated by calorie intake (T0: 1893.23 ± 315.59; T6: 1660 ± 182.8; p < 0.01) were observed. In addition, among the anthropometric parameters, the triceps folds were also significantly reduced (T0: 18.96 ± 6.31; T6: 17.66 ± 6.4; p < 0.05) as well as the waist circumferences expressed in cm (T0: 90.11 ± 10.2; T6: 88.60 ± 10.44), although not significantly. The BMI remained stable (T0: 25.33 ± 2.7; T0: 25.10 ± 2.6). The data of QoL correlated negatively with dietary habits (r = −0.647; p < 0.05). The PA level perception correlated also significantly with the frequency of meals (r = 0.706; p < 0.01) and with the role of emotional behavior (r = 0.746; p < 0.01). The PA correlated negatively with pain perception (r = −0.593; p < 0.05) and with vitality (r = 0.690; p < 0.01). 
Discussion
There is some evidence in the literature that exercise is actually the best medicine for reducing anxiety, decreasing the negative effects of depression and effectively helping to manage stress, especially in non communicable chronic diseases (NCCD) [14, 16, 17] . Particularly for surviving cancer patients' QoL perception, exercise is one of the most important aspects. In these patients, a complete lifestyle intervention is often called for [4, 18] . Although the literature mainly supports the role of supervised exercise, regular unsupervised prescribed PA should be considered for the positive effects that it demonstrates, in a short time, on many aspects of QoL that affect the social and relational life. Adherence to the type of exercise is the main limitation of planned PA. The possibility to adjust the PA programs to the characteristics of the individual, particularly those subjects with highly disabling diseases and consequently reduced exercise capacity, is, in our opinion, an important aspect in favor of such a program and its marked utility in cancer patients. For this reason we believe the program deserves to be divulged. 
There is some evidence in the literature that exercise is actually the best medicine for reducing anxiety, decreasing the negative effects of depression and effectively helping to manage stress, especially in non communicable chronic diseases (NCCD) [14, 16, 17] . Particularly for surviving cancer patients' QoL perception, exercise is one of the most important aspects. In these patients, a complete lifestyle intervention is often called for [4, 18] . Although the literature mainly supports the role of supervised exercise, regular unsupervised prescribed PA should be considered for the positive effects that it demonstrates, in a short time, on many aspects of QoL that affect the social and relational life. Adherence to the type of exercise is the main limitation of planned PA. The possibility to adjust the PA programs to the characteristics of the individual, particularly those subjects with highly disabling diseases and consequently reduced exercise capacity, is, in our opinion, an important aspect in favor of such a program and its marked utility in cancer patients. For this reason we believe the program deserves to be divulged.
The necessity to go beyond the area of cardiovascular risk is now well known everywhere. It is important to extend the evaluation of QoL to more complex and consistent elements that are the basis of social relationships. This requires evaluating and controlling in terms of follow-up. On these terms the role of unsupervised exercise in diseases with long-term life expectancy should be considered, especially where the progressive improvement of the aim is to recover QoL. We suppose that the general health parameter, as a global health QoL perception, and therefore as a sort of the summary of the values of the single parameters, cannot show a significant improvement. We are aware that the inclusion of other data such as the physical component summary score (PCS) could be very helpful for a good interpretation, particularly in the case of a small sample. The normalization to a Z-score using normative Italian data did not show any significant variation. All parameters in the QoL investigation are therefore fundamental for pure well being.
The present investigation is limited to a restricted group of subjects, all of whom are very motivated to take part in the study. They consequently adhere closely to its aims. The data obtained cannot at this stage yield results common to all cancer patients. Although potentially important, this is, at the moment, preliminary data prompting further investigation into this field. The lack of SF36 summary scores (mental and physical component scores) for a complete analysis of QoL is a limitation of our study.
This accompanied by a general reduction in emotional distress and reduced perception of pain. In particular, there was a significant improvement of all the parameters related to QoL that are also positively correlated with eating habits, especially the frequency and distribution of daily meals and choice of food. All these data support the role of QoL investigation in identifying the parameters strongly related to cardiovascular risk. The present study nevertheless needs to be considered a pilot investigation. More complete, larger evaluations are necessary for confirming the data.
The PA exercise model can reveal the needs and improvements in the areas of metabolic chronic diseases, as long as adherence to the program is constant with only eventual minor discontinuity. Exercise programs are safe and effective for QoL and depression in breast cancer patients, whose treatment needs to be completed [19] . This aspect could be particularly important considering that the prevention of cognitive dysfunction in cancer patients is one of the main targets in the context of the PA exercise model [20] .
The positive effects of regular PA interventions are more pronounced, with moderate or vigorous intensity, with respect to mild-intensity exercise programs, as can be observed in the case of the unsupervised program where the level of exercise can be easily maintained. This study can in fact be considered a pilot study because the PA model has been applied in an unsupervised form and in a small sample of cancer patients.
The results of the QoL analyzed must be interpreted cautiously and we reasonably believe that more and larger studies, preferably with a randomized design, will be necessary to confirm these data.
